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57 ABSTRACT 
A butterfly valve having a two piece body, an annular 
seat carried in the body and a disk mounted in the body 
for rotation within the seat. An indicator plate mounted 
at one end of the body and a valve actuator attached to 
the disk shaft and overlying the plate with a detent 
arrangement for indicating valve position. Outlet noz 
zles carried on the disk with a flow path from the exte 
rior of the valve to the nozzles for introducing fluid 
flow into the pipeline, with check valves in the valve 
body and in the nozzles. A special disk configuration for 
reducing damage to the disk edge. 

13 Claims, 2 Drawing Sheets 
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1. 

BUTTERFLY VALVE. 

BACKGROUND OF THE INVENTION 

This invention relates to butterfly valves designed for 
clamping between flanges in a pipeline, typically in an 
oil field, and is an improvement on the butterfly valve 
shown in U.S. Pat. No. 3,498,584. Experience in the 
field with construction and operation of the prior valve 
has given rise to a need for improvement in design and 
operation, and it is an object of the present invention to 
provide such a new and improved butterfly valve. 
Some of the problems are excessive wear of the valve 

disk, alignment problems of valve parts when the valve 
is disassembled for replacing a valve seat, operator error 
in opening, closing and setting the valve, accomodation 
of both manual and remote control devices, and clog 
ging of the fluid injection system. 
Other objects, advantages, features and results will 

more fully appear in the course of the following de 
scription. 

SUMMARY OF THE INVENTION 

A butterfly valve having a body with an annular seat 
carried in the body and a disk mounted in the body for 
rotation within said seat, with a valve actuator attached 
to the disk shaft and overlying an indicator plate 
mounted on the body. The indicator plate carries a 
plurality of detent openings arranged in an arc, and the 
actuator has a spring loaded detent member for engag 
ing the detent openings as the actuator rotates the shaft 
and disk. In the preferred embodiment, the indicator 
plate is circular with the detent openings in the rim of 
the plate and with the actuator having a shoulder over 
lying the rim and carrying the detent member, with this 
shoulder aligned with the disk to provide a visual indi 
cation of valve condition at all times. Preferably the 
indicator plate is attached to the valve body by screws, 
with the screws positioned in predetermined positions 
to serve as stops for actuator rotation. 
The valve also includes a hollow shaft in communica 

tion with one or more nozzles carried on the disk, with 
the shaft providing for fluid flow from the exterior 
through the nozzles and into the pipeline, with a check 
valve carried in the hollow shaft and a check valve 
carried in each nozzle. 
The valve body is formed of two semi-circular halves 

which are taken apart for removal and replacement of 
valve seats, with the alignment of the body halves con 
trolled by alignment pins positioned through the flanges 
of the body halves. 
A special shape of disk is provided for protecting the 

disk edge from wear by the fluid flow through the 
valve. The disk has a central section along the pivot axis 
with wings projecting in opposite directions, with each 
of the wings having a thicker inner section and a thinner 
outer section with the outer section beigg crescent 
shaped, and preferably with the periphery of the disk 
having a rounded edge engaging the valve seat. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an end view of a butterfly valve in the 
closed position and incorporating the presently pre 
ferred embodiment of the invention; 

FIG. 2 is a side view taken along the line 2-2 of FIG. 
1; 
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2 
FIG. 3 is a top view taken along the line 3-3 of FIG. 

1; 
FIG. 4 is a sectional view taken along the line 4-4 of 

FIG. 1; 
FIG. 5 is a sectional view taken along the line 5-5 of 

FIG. 1; 
FIG. 6 is a view similar to that of FIG. 5 showing the 

valve in the open position; and 
FIG. 7 is a sectional view taken along the line 7-7 of 

FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The valve of the invention as shown in the drawing 
figures includes a body 11 formed of semi-circular half 
sections 12, 13, with an annular seat 14 clamped within 
the body sections, and a circular disk 15 mounted in the 
body for rotation within the seat. Each of the body 
sections 12, 13 has an upper flange 16 and a lower flange 
17, with the body sections being joined together at the 
flanges by screws 18. A grease fitting 19 may be 
mounted in one of the flanges if desired for lubrication 
of the shaft. 
The annular seat 14 typically is a molded elastomer or 

the like, and may be the same as that shown in the afore 
mentioned U.S. Pat. No. 3,498,584. The seat is replace 
able by removing the screws 18 to separate the two 
body half sections. The old seat is discarded and a new 
seat is clamped between the two half sections. In order 
to maintain precise alignment between the two half 
sections during the seat replacement operation, align 
ment pins 21 are positioned in the two half sections, 
with two pins being used in each end of the half sections 
in the embodiment illustrated. During initial assembly, 
with the two half sections exactly aligned as desired, 
holes are drilled through the mating flanges for receiv 
ing the pins. Then the pins always provide for the de 
sired alignment of the two half sections, regardless of 
any play in the openings for the screws 18. 

In the prior art design the body sections 12, 13 were 
held together by bands or rings positioned around the 
upper flanges 16 and around the lower flanges 17. In 
order to change a seat or a disk, the bands had to be 
removed and replaced, usually requiring special tools. 
Also the bands tended to loosen and break. The present 
design with the screws 18 and pins 21 eliminates the 
bands, and the device can be disassembled and reassem 
bled using an Allen wrench for the screws. 
The disk 15 preferably has a tubular central section 22 

with an upper shaft 23 and a lower shaft 24 positioned 
therein. As shown in FIG. 4, lower shaft 24 is tubular, 
is closed at its upper end 25, and has a threaded opening 
26 at its lower end for connection of a line or fitting. 
The lower shaft 24 is fixed to the disk 15 by a transverse 
tube 27, with nozzles 28 threaded onto the projecting 
ends of the transverse tube 27. A check valve 31, typi 
cally a conventional spring and ball check valve, is 
carried in the lower shaft 24 adjacent the threaded 
opening 26. Similar check valves 32 are mounted in the 
transverse tube 27 adjacent each of the nozzles 28. The 
inlet opening 26, the tubular lower shaft 24, the trans 
verse tube 27, and the nozzles 28 provide a flow path 
from the exterior of the valve to the pipeline in which 
the butterfly valve is installed. The nozzles may be 
utilized for cleaning or flushing the valve components 
and/or for introducing an additional fluid into the fluid 
flowing through the pipeline. The check valves serve to 
prevent backflow through the lower shaft and to pre 
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vent clogging of the nozzles and/or shaft by solids in 
the pipeline flow. The shafts can be joined to the disk by 
transverse pins or as press fits or otherwise as desired. 
An indicator plate 35 is attached to the flanges 16 of 

the body half sections 12, 13 by two screws 36 and two 
screws 37. In the embodiment illustrated, the heads of 
the screws 36 project above the top surface of the plate 
35, while the heads of the screws 37 are in counter-bores 
in the plate so that the heads are flush with or below the 
top surface of the plate. With this arrangement, the 
projecting screws 36 serve as limit stops for the rotation 
of the disk. 
A valve actuator 38 is attached to the upper shaft 23 

by a pin 39 and has a handle 40 threadedly mounted 
thereon. The indicator plate 35 preferably is circular in 
shape, and the valve actuator 38 includes a shoulder 41 
which overhangs the edge of the indicator plate. A 
mechanism is provided for indicating to the operator 
who is rotating the disk by means of the handle, the 
position of the disk within the valve. In the embodiment 
illustrated, this is a detent mechanism with detent open 
ings 42 arranged in an arc around the edge of the indica 
tor plate, and a detent ball 43 and spring 44 carried in 
the shoulder 41 of the actuator. The handle 40 and the 
shoulder 41 are aligned with the disk 15, providing the 
operator with a visual indication of the disk position at 
all times. Also, the detent mechanism permits the opera 
tor to set the disk at predetermined positions between 
fully closed and fully opened. If desired, a groove 45 
may also be provided in the upper surface of the actua 
tor 38 to provide an indication of the position of the 
disk. A stop bar 46 is formed integral with the shoulder 
41 on the actuator 38, with the stop bar engaging the 
high screws 36 at the two extreme positions of the disk, 
to provide a stop for the fully closed position and the 
fully opened position, as best seen in FIG. 7. 

In an alternative arrangement, a shaft rotation device 
such as an electrical or pneumatic or hydraulic power 
unit can be mounted on the plate 35 or directly on the 
upper flanges 16 and attached to the shaft 23 for remote 
actuation of the valve. 
The disk 15 has a special shape which reduces wear 

on the disk edge due to abrasive materials flowing 
through the pipeline. The unique disk configuration 
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functions to deflect fluids away from the sealing edge of 45 
the disk and hence extends the operating life of the 
valve. Referring to FIG. 1, the disk has a central section 
50 with opposed wings, with each wing having a 
thicker inner section 51 and a thinner outer section 52, 
with the outer section having a crescent shape. Also, 
the edge 53 of the disk is rounded, as best seen in FIG. 
5. The central section 50 is preferably tubular for re 
ceiving the upper and lower shafts 23, 24. 
The butterfly valve of the present invention is used in 

the same manner as are prior art butterfly valves. Typi 
cally the valve is clamped between flanges of pipes of a 
pipeline and is used for controlling fluid flow through 
the pipeline. When clamped between the flanges, the 
seat of the valve provides sealing engagement with the 
flanges, with the clamping pressure compressing the 
seat to provide sealing engagement between the seat 
and the disk when the valve is in the closed position. 

I claim: 
1. In a butterfly valve having a body, an annular seat 

carried in said body, and a disk mounted in said body for 
rotation within said seat, the improvement comprising 
in combination: 
an indicator plate mounted at one end of said body; 
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4. 
said disk having a first shaft projecting through said 
body and plate; and 

a valve actuator attached to said first shaft and over 
lying said plate; 

said plate having a plurality of detent openings ar 
ranged in an arc, 

said actuator having a spring loaded detent member 
for engaging said detent openings as said actuator 
rotates with said shaft and disk; 

said body comprising two semi-circular half sections 
with flanges at each end of each half section with 
screw means for clamping said half sections to 
gether at said flanges, and 

at least one pin in each clamped pair of flanges paral 
lel with and spaced from said screw means for 
maintaining said half sections in desired alignment 
during successive unclamping and clamping opera 
tions for valve seat replacement regardless of any 
play in the opening for the screw means. 

2.Abutterfly valve as defined in claim 1 wherein said 
actuator includes a stop bar positioned at said plate, and 
said plate is attached to said body by a plurality of 
screws, with two of said screws projecting above said 
plate at predetermined locations for engaging said stop 
bar and limiting rotation of said actuator and disk. 

3. Abutterfly valve as defined in claim 2 wherein said 
indicator plate is circular with said detent openings in 
the rim of said plate, and said actuator includes a shoul 
der overlying said rim, with said shoulder aligned with 
said disk and carrying said detent member. 

4. A butterfly valve as defined in claim 3 including a 
second shaft on said disk opposite said first shaft and 
extending through said body, said second shaft having a 
fluid flow path therethrough with said flow path closed 
at the inner end and open at the outer end, 

at least one nozzle carried on said disk, with said 
nozzle coupled to said second shaft flow path, and 

a first check valve positioned in said second shaft 
adjacent said outer end for flow through said sec 
ond shaft to said nozzle. 

5. A butterfly valve as defined in claim 4 including a 
second check valve positioned in said nozzle for flow 
out through said nozzle. 

6. A butterfly valve as defined in any one of claims 
1-5 wherein said disk has a pivot axis with a tubular 
central section along said axis and wings projecting in 
opposite directions from said central section, with a 
rounded edge at the periphery of said disk and with 
each of said wings having a thicker inner section and a 
thinner outer section with said outer section being cres 
cent shaped. 

7. A butterfly valve as defined in claim 6 wherein said 
central section of said disk is of lesser width at its mid 
point and of greater width at each end thereof. 

8. In a butterfly valve having a body, an annular seat 
carried in said body, and a disk mounted in said body for 
rotation within said seat, the improvement wherein said 
body comprises two semi-circular half sections with 
flanges at each end of each half section, with screw 
means for clamping said half sections together at said 
flanges, and 

in least one pin at each clamped pair of flanges paral 
lel with and spaced from said screw means for 
maintaining said half sections in desired alignment 
during successive unclamping and clamping opera 
tions for valve seat replacement regardless of any 
play in the opening for the screw means. 
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9. A butterfly valve as defined in claim 8 including a 
plate mounted at one end of said body on said flanges 
with said disk having a first shaft projecting through 
said body flanges and plate. 

10. A butterfly valve as defined in claim 9 including a 5 
second shaft on said disk opposite said first shaft and 
extending through said body flanges, said second shaft 
having a fluid flow path therethrough with said-flow 
path closed at the inner end and open at the outer end, 

at least one nozzle carried on said disk, with said 10 
nozzle coupled to said second shaft flow path, and 

a first check valve positioned in said second shaft 
adjacent said outer end for flow through said sec 
ond shaft to said nozzle. 
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6 
11. A butterfly valve as defined in claim 10 including 

a second check valve positioned in said nozzle for flow 
out through said nozzle. 

12. A butterfly valve as defined in claim 9 wherein 
said disk has a pivot axis with a tubular central section 
along said axis and wings projecting in opposite direc 
tions from said central section, with a rounded edge at 
the periphery of said disk and with each of said wings 
having a thicker inner section and a thinner outer sec 
tion with said outer section being crescent shaped. 

13. A butterfly valve as defined in claim 12 wherein 
said central section of said disk is of lesser width at its 
midpoint and of greater width at each end thereof. 
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